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MOTORCYCLE ENGINE MOUNTING
ASSEMBLY

FIELD OF THE INVENTION

The 1nvention relates to a mounting assembly for a
motorcycle mternal combustion engine.

BACKGROUND

Prior art motorcycles typically include an engine mounted
within a frame. One such frame includes an upper portion
running generally horizontally, a front portion extending
downwardly from the upper portion at the front of the
motorcycle, a lower portion extending rearwardly from the
bottom of the front portion, and a swing arm mounting,
portion at the rear of the frame. The front, lower, and swing,
arm mounting portions of the frame typically include
spaced-apart, generally parallel tubular members.

In such prior art motorcycles, the engine 1s commonly
mounted to the frame with fasteners at the front of the
engine, the bottom of the engine, and the top of the engine.
The bottom of the engine 1s typically mounted to a cross
member joining the tubular members of the lower portion of
the frame, and the cross member 1s usually machined to
provide a level surface for the engine. The top of the engine
1s usually mounted to the upper portion of the frame with a
bolt. A first fastener 1s typically used to mount one side of
the front portion of the engine to one of the tubular members
of the front portion, and a second fastener 1s used to mount
the other side of the front portion of the engine to the other
front portion member of the frame.

Some prior art engines are mounted to the transmission
assembly along a horizontal interface with generally vertical
fasteners. Alternatively, the engine and transmission are
independently mounted to the frame and are then aligned
with each other without directly attaching the engine to the
fransmission. In such motorcycles, a drive chain or belt
housing interconnects the engine and transmission assembly.

One well-known classic motorcycle includes a seat post
extending from the seat down between the engine and
fransmission to a cross member joining the tubular members
of the lower portion of the frame. Many motorcycle riders
and enthusiasts agree that it 1s desirable to maintain this
classic look.

SUMMARY

I

It has been found that prior art engines can be difficult to
mount to the motorcycle frame. Because of the many bolts
and other fasteners used to mount the engine to the frame,
alignment of the several mounting points with correspond-
ing mounting points on the frame is critical 1n prior art
motorcycles. Also, the cross member to which the bottom of
the engine 1s mounted 1n the prior art must be machined to
level the engine and transmission.

One reason for the multiple mounting points required by
the prior art 1s the nature of the transmission-to-engine
interface. As mentioned above, 1t 1S common to have no
direct attachment between the engine and transmission
assembly, and the drive chain or belt housing does not
provide significant rigidity. For those motorcycles having a
horizontal interface between the engine and the transmission
assembly, there 1s also a lack of resistance to the engine and
fransmission assembly pivoting with respect to each other
about a horizontal, transverse axis. Thus, several mounting
points are commonly used to stiffen some prior art trans-
mission and engine assemblies.
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The present 1nvention provides a motorcycle having a
transmission assembly mounted to the motorcycle frame, an
engine having a rear portion mounted only to the transmis-
sion assembly, a top portion mounted to an upper frame
member, and a front portion mounted to the frame with
exactly two fasteners that are non-coaxial. The rear portion
of the engine and transmission assembly are joined along a
vertical interface with generally horizontally-oriented fas-
teners. This vertical interface provides a very stifl engine
and transmission assembly. Preferably, the frame includes a
ogenerally vertical forward member to which the engine is
mounted with one of the non-coaxial fasteners, and a lower
member to which the engine 1s mounted with the other
non-coaxial fastener. The transmission assembly 1s mounted
in two locations on opposite sides of the transmission
assembly to a cross member of the frame, and an upper
support interconnects the upper frame member to the trans-
mission assembly.

Other features and advantages of the invention will
become apparent to those skilled in the art upon review of
the following detailed description, claims, and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a left side elevational view of a motorcycle
embodying the present invention.

FIG. 2 1s a right side elevational view of the motorcycle.

FIG. 3 1s a perspective partially-exploded view of the
frame of the motorcycle with most components removed or
partially broken away for the purpose of illustration.

FIG. 4 1s an enlarged partial view of a portion of the frame
and the top portion of the engine.

FIG. 5 1s a perspective view of the right side of the engine,
fransmission assembly, and frame.

FIG. 6 1s a perspective view of the bottom of the engine,
fransmission assembly, and frame.

FIG. 7 1s a cross section view taken along line 7—7 1n
FIG. 5.

FIG. 8 1s a cross section view taken along line 8—8 1n
FIG. 5.

Before one embodiment of the invention 1s explained 1n
detail, 1t 1s to be understood that the invention 1s not limited
in 1ts application to the details of construction and the
arrangements of the components set forth in the following
description or 1illustrated in the drawings. The invention is
capable of other embodiments and of being practiced or
being carried out 1n various ways. Also, it 1s understood that
the phraseology and terminology used herein 1s for the
purpose of description and should not be regarded as lim-
iting. The use of “including” and “comprising” and varia-
tions thereof herein 1s meant to encompass the items listed
thereafter and equivalents thereof as well as additional
items. The use of “consisting of” and variations thereof
herein 1s meant to encompass only the 1tems listed thereafter.
The use of letters to 1dentity steps of a method or process 1s
simply for identification and 1s not meant to indicate that the
steps should be performed 1n a particular order.

DETAILED DESCRIPTION

FIGS. 1 and 2 1llustrate a motorcycle 10 including a frame
14. Mounted to the frame 14 are a seat 18, a fuel tank 22,
front and rear wheel assemblies 26, 30, an engine 34, and a
transmission assembly 38. The illustrated engine 34 1is
V-twin two-cylinder four-stroke engine including first and
second cylinders. The invention may, however, be embodied
in motorcycle having a single-cylinder engine, a multi-
cylinder, in-line engine, or any other suitable engine.
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FIG. 3 better 1llustrates the motorcycle frame 14. The
frame 14 1ncludes a backbone or upper member 42, a pair of
front members 46, a pair of lower members 50 that are
substantially parallel to each other, and a pair of rear
members 54 that include a pair of pivot mounting portions
62 to which the motorcycle’s swing arm 66 1s pivotally
mounted. A curved transition portion 70 joins the front
members 46 to the lower members 50.

FIG. 4 illustrates the top portion of the engine 34 and the
means for interconnecting the top portion of the engine 34
to the upper member 42 of the frame 14. The upper member
42 of the frame 14 1s interconnected with the front members
46 by a housing 71 that contains bearings for the motorcy-
cle’s steering assembly, and a truss member 72. The top
portion of the engine 34 1s mounted to the upper member 42
of the frame 14 by way of an upper mounting strap 73. The
upper mounting strap 73 extends between the two cylinders,
and 1s fastened to the cylinders with fasteners 73a.

Referring now to FIGS. 58, a mounting bracket 74 1s
welded or otherwise mounted to each curved ftransition
portion 70. The brackets provide mounting points 76 (FIGS.
S and 6) for a motorcycle footboard or footpeg assembly 77
(FIG. 1). The brackets 74 include curved portions 78 that
mirror the curved surface of the frame tubes. The brackets 74
also curve to mirror the curved transition portions 70 of the
frame 14. The brackets 74 therefore fit against and at least
partially around the tubes of the curved transition portion 70.

Each bracket 74 includes an upper pair of mounting points
in the form of apertures 82 (FIG. 7), and lower pair of
mounting points in the form of apertures 86 (FIG. 8). The
engine 34 includes upper and lower mounting bores 90, 94,
respectively, that align with the upper and lower apertures
82, 86 of the brackets 74. The apertures 82, 96 of each
bracket 74 are no more than about 7 inches, and preferably
about 5 inches, from each other. The front portion of the
engine 34 may therefore be mounted to the frame 14 with
only two bolts 98 that are relatively closely spaced and that
extend through both brackets 74. One of the bolts 98 1is
spaced from the front members 46 of the frame 14 and the
other bolt 98 1s spaced from the lower members 50 of the
frame 14. The bolts 98 are thus non-coaxial, meaning that
the longitudinal axes of the bolts 98 may be angled at
substantially any angle with respect to each other, but are not
collinear.

The engine 34 1s mounted to the transmission assembly 38
along a vertical interface 102. Four generally horizontal
bolts 106 secure the corners of engine 34 and transmission
assembly 38 interfaces together. Because of the stiffness
afforded by this vertical interface 102, the rear portion of the
engine 34 may be supported only by this interconnection
with the transmission assembly 38. Accordingly, the rear
portion of the engine 34 1s not directly mounted to the frame
14. Alternatively, the transmission and engine may be pro-
vided as a single unit.

As seen 1n FIGS. 3, 5, and 6, the bottom of the transmis-
sion assembly 38 1s mounted to a cross member 110 with
lower mounting straps 112. The cross member 110 joins the
two lower members 50. The mounting straps 112 are fas-
tened to the cross member 110 on the left and right sides of
the transmission assembly 38. The top of the transmission
assembly 38 1s joined to the upper member 42 with an upper
support 114, and the rear of the transmission assembly 38 is
mounted to the pivot mounting portion 62 of the frame 14
with a single bolt 118. The upper support 114 provides a
structural tic between the upper member 42 of the frame 14
and the transmission assembly 38. The transmission assem-
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bly 38 1s thus mounted to the frame 14 with the mounting
straps 112, bolt 118 and upper support 114.

More speciiically, and with reference to FIG. 3, the
illustrated upper support 114 includes a central tube 122

having a recessed portion 124 to accommodate a portion of
the rear cylinder of the engine 34. Cast end caps 126 are
welded to the ends of the tube 122. The end caps 126 include
forks having a pair of legs 130 including apertures. The legs
130 of the forks are positioned on either side of a mounting,
point 134 on the transmission assembly 38 and a mounting
point 136 on the upper member 42 of the frame, and a pin
or bolt 138 1s passed through the apertures 1n the legs 130
and mounting points 134, 136. In this regard, the upper
support 114 1s pivotally mounted at either end. An alterna-
tive upper support 114 construction 1s shown in FIG. 5. This
upper support 114 includes an elongated member having a
U-shaped cross section. The forks and legs 130 are formed
integrally with the upper support 114, and therefore no end
caps 126 are used 1n this construction.

Alternatively, the mounting points 134, 136 could include
a forked portion into which a portion of the upper support
114 1s inserted and pinned or bolted. Alternatively, neither
the frame 14, transmission assembly 38, nor the upper
support 114 may include a forked portion, in which case,
substantially flat portions at either end of the upper support
114 may be simply pinned or bolted to the transmission
assembly 38 and upper member 42 at the mounting points

134, 136.

The upper support 114 gives the impression of a classic
scat post that 1s attached to the undersurface of the seat 18
and the lower member 50 of the frame 14 or the cross
member 110. Preferably, the upper support 114 1s disposed
at an angle o (FIG. 5) with respect to vertical that is between
about 65°-75°.

What 1s claimed 1s:

1. A motorcycle comprising;:

a frame mcluding an upper member, a lower member, and
a front member joining said upper and lower members;

a transmission assembly having an upper front portion,
said transmission assembly being mounted to said
frame below said upper member;

an upper support mterconnecting said upper front portion
of said transmission assembly to said upper member;

an engine disposed below said upper member, said engine
having a rear portion secured only to said transmission
assembly and a front portion;

first and second fasteners mounting said front portion to
said frame, wherein said front portion 1s secured to said
frame with only said first and second fasteners, and
wherein said first fastener mounts said front portion to
said front member and said second fastener mounts said
front portion to said lower member.

2. The motorcycle of claim 1, wherein said lower member
1s a first lower member and said front member 1s a first front
member, said frame including a second lower member and
a second front member, said first fastener mounting said
front portion to said first and second front members, and said
second fastener mounting said front portion to said first and
second lower members.

3. A motorcycle comprising:

a frame 1ncluding an upper member, a pair of lower
members, and a cross member joining said lower
members;

a transmission assembly having an upper front portion,
said transmission assembly being mounted to said
frame below said upper member and to said cross
member;
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an upper support interconnecting said upper front portion
of said transmission assembly to said upper member;

an engine disposed below said upper member, said engine
having a rear portion secured only to said transmission
assembly and a front portion;

first and second fasteners mounting said front portion to
said frame, wherein said front portion 1s secured to said
frame with only said first and second fasteners.

4. A motorcycle comprising;:

a frame having an upper member, a pair of front members
extending downwardly from said upper members, a
pair of lower members extending rearwardly from said
front members, a pair of curved transition portions
connecting said front and lower members, and a pair of
pivot mounting members extending upwardly from
sald lower members;

first and second brackets, each mounted to one of said
curved transition portions, and each providing a {first
mounting point adjacent one of said front members of
said frame, and a second mounting point adjacent one
of said lower members of said frame, said first and
second mounting points of each bracket being spaced
from each other by not more than about 7 inches;

an engine having a front portion and a rear portion

a first fastener extending through said first mounting point
of each bracket and through a portion of said engine;

a second fastener extending through said second mount-
ing point of each bracket, and through a portion of said
engine;

a transmission assembly joined with said rear portion of
said engine along a vertical interface, and secured
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thereto with a plurality of substantially horizontally-
oriented fasteners, said transmission assembly having a
p1vot mounting portion;

a cross-member joining said lower members of said frame
together;

a lastener joining said transmission assembly to said
cross-member;

a fastener joining said pivot mounting portion of said
transmission assembly to said pivot mounting members
of said frame;

an upper support mounted to said upper member of said
frame and to said transmission assembly; and

an upper mounting strap mterconnecting said engine with
said upper member of said frame.

5. A motorcycle comprising:
a frame including an upper member;

an engine connected to said frame, said engine including
a rear cylinder,

a transmission assembly having an upper front portion,
said transmission assembly being mounted to said
frame below said upper member; and

an upper support mterconnecting said upper front portion
of said transmission assembly to said upper member,
wherein said upper support 1includes a recessed portion
to accommodate a portion of said rear cylinder of said
engine.
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